A growing research community is working towards employing drama management components in interactive story-based games. These components gently guide the story towards a narrative arc that improves the player's experience. In this paper we present our Drama Management architecture for real-time interactive story games that has been connected to a real graphical interactive story based on the Anchorhead game. We also report on the natural language understanding system that has been incorporated in the system and report on a user study with an implementation of our DM architecture.
Introduction
There has been a growing interest in creating story-based interactive fiction games where the player is considered an active participant in the ongoing narratives. The component in charge of guiding the complete dramatic experience is called Drama Manager (DM) [2] or Director [4] . The DM employs a set of actions provided at appropriate points in the ongoing game whereby the player is guided towards certain aspects of the story. Previous approaches to drama management have either not been connected to a concrete world [11] or have been evaluated without using real human players interacting with a real game [7] . In our previous work [9] we evaluated search based DM techniques in a simple implementation of the game Anchorhead [3] . Anchorhead, created by Michael S. Gentry, is a game with a complicated story and several subplots, making it amenable for drama management studies.
Previously, we have shown that player modeling is a key component for the success of drama management based approaches [8] and DM should take into account player's previous gaming experience and player experience with the current game in its use of strategies. We have also reported [9] that the player model should not only be built using the feedback on interestingness of intermediate game events but also on the player feedback on various strategies used by DM that were visible to the player during the interaction. In this paper we will focus on three main goals. First, we tackle the problem of using search-based DM techniques in real-time games. The vast majority of commercial interactive stories are real-time, so it is very important to take this issue into account. Second, Fig. 1 . A screenshot of our graphical implementation of Anchorhead most search-based DM techniques assume a limited set of actions the player can execute (in order to cut down the size of the search space that the DM has to explore), in this paper we will explore how to apply DM techniques to a game where the number of actions the player can execute is increased as a natural language interface (in our game) creates a more open ended input action space. Finally, we report a user study with an implementation of our DM architecture and an initial analysis of the study. This report is useful in two ways: a) it supports that our DM architecture is effective in real-time games, with open ended user actions, and b) provides guide for future development of our research.
The rest of the paper we will first present a brief introduction to the game we have used as our testbed, Anchorhead and present our interactive stories architecture. After that, we introduce our technical approaches to NLU, player modeling and drama management, followed by the results from the player evaluations. Finally, we conclude the paper with some final thoughts and future directions.
Interactive Stories Architecture
Anchorhead is an interactive story game created by Michael S. Gentry [3] . We have developed a subset of the complete game and it includes a graphical interface for interaction with the player. Graphical as well as text descriptions of the current scenario are presented to the player, who then enters commands in textual format, e.g. "enter the mansion" or "take the key". For this paper we have focused on a subpart of the story, identified by [7] as interesting for evaluating drama management approaches. Figure 1 shows a screenshot of our Anchorhead implementation. To evaluate our approach we developed a generic interactive
